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shows , Inagvertentiy, that only a system with the abillty to
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IYINTRUDUCTION

In this paper | want to examine George Lakoff’s discussion cf naturil|

logic In some detall, anc then to examine his, ciosely connscted,
thesls of Generative Semantics [GS], He writes:

*Generative semantics clalms that the underiyling grammatical

structure of a sentence Is the jogical form of that sentence, and
consequertly that the ryles relating joglical form to surfagce form are
exantiy the rules of grammar,"[(16, p. 18]

It wlill bpe one of the orinclipal tasks of this paper to argue that

this claim Is false , at least :f Its words have anything [lke thelr
norral reanlngs,

Two Impeglate comments are appropriate about thls general thesls:
{a) about Its conseguei.ces; and, (b) about Its originallity. The
conrsequences of the thesls, if it Is trua, sSeem to me not to have
beer sufflicient|y appreclated, For thls thesls of Lakoff’'s Is In a
sersé a reductio ad absJdrdum of modern [Ingulstics;in that It woulid
be r8duced tr a meps handmaidan of joglec or worse, whose only
resldual role wou|d be tec provide the detalis of the transiatlion of
sgntences Into logical form, which would then be the real, or

orirary, structure of language, If Lakoff is right in thls matter
ther Chomsky’s wnolg enterprise of the |ast 15 years, to construct a
forral 1inguistics ingependent of logle, has been a racloally

Tisguided one from the start, Some of us could contempiate that
posslollity perhaps, but not the other consequence of GS that there
carnot S5e any uther, non=-Chomskyan, 'ingulstics Independent of loglec
ejtrer,

As to the origlnality of Lakoff’s thesis, |t seems to me Interesting
to polrt out that it is not as nove| or striking as |s sometimes
assured: it consists in taking serlousiy an ldea floated by BarHi|lel
in 1954[4]), and to which Chomsky replied In one of his ocarllest,
least known, and best papers{7],%%

In order to tnake this point let me sketch brlefly what sgems to me
the flow of energies from logic to |Ingulstics In this ¢century, That
thepe are differences Ddetween the analyses that grammarlians and
Icolclars provide of the Same sentences nas h»een remarked on for
milienla, And much of what, in receni years, has been called the
difference betwean deep and surface structures |s no more than a
relavelilng of that difference, The distinction took a sharper form
wher, RUssell and Whitehead proviaded a notation In which to make
poirts such as that "Jonn [oves® and "John exists" hesve the sanmt
grarmatical forms, in some sense of those wWords, but different
loglcal forms: in that ™"loves" couild be represented by Same
preclcate in the predicate calculus, wh'le "exlsts" could not,

$¢ | ar Inder* ' to Prof,Jullus Moravgsik for bringing this paper to
ry rotlce,
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It is not necessary to adgree with that particular point »f Russell
anc Whltehead’s to accep*t that the high point of that whole way of
thinkingeeeeeathat |oglc was "deeper" than grammare--= was Carnap’s
Loglcal Syntax of Language, where he wrote [6]:

"By the loglcal syntax of a langquage we mean the formai vheory of the
linguistic forms of that languags -=-=--=the Systematic s8tgtement of
the formal rules which govern It, together with the deve|opment of
the consequences which follow from these rules, , , , The dlfference
between syntactical rules in the narrower sense and the jogical rujes
of geduction Is only the difference between FORMATION RULES and
TRANSFORMATION RULES, both of w' .ch are completely formulable In
syntactica! ternris, Thus We are Justifled In designating as "loglecal
syntax" the system which comprises the rules of formation and
transfoematicn®,

For Carnap the formation rulas of the logical syntax of a LOGICAL

largua9e were to be the rules that oroduced all and oniy the
well=fopmed formulas of the system, The best contemporary example
was the oprovision by Jaskowsk| [14]) of a set of phrase structure
rules oroducing the formuias of the nropositional caliculus, In the
case Of a NATURAL language Carnap thought of the formation ruies as
an extenslon of |ingulstic syntax (as THAT was then thought to be)sln
Carnap’s view |lingulstic syntax would prohlbit the string "Caesar Is
and" whereas LCGICAL syntax would prohibit "Caesar iS ¢trianguiar",
while producling "Caesar iS brave",

It was Bar~-Hit!'lel who, In the papsr | mentioned, reminded |ingulists
of thiS largely torgotten work of Carnap. Bar Hillel argued that
sorgona, gz Ilnguist presuYmabliy, Should extsnd Carnap’s wcrk In
detall, and moreover that he should 9o further end use the Carniplan
notion o¢ transformation to bring mueh of conventional |oclc withln

linguistics, Bar«Hjl|s]| wrote: "There 8x|Sts a concept of syntax,
gye to (Carnap, vhatv (S purejy tormal{Structuraljanao adequate In a
sense that the concept prevalent among American structural |ingulsts

is not, This cconception entails a certain fusion beatween grammar and
logle » with grammar treating appruximately the formational part of
syntax end 1logic its transformational part, The relation of
COMMUTABILITY nay be a sufflcient basis for. formational analysls, but
other rejations, such as that of formal CONSEQUENCE , must be added
for transformational analyslis", (4]

The maim point Bar Hillel was making that concerns us here IS hils
claim that the nption of loglcal conssquence has a proper plaoe
within lingulstics, [t was Chomsky “ho repifed to thls paper of
BarHlllel’s, pointing out that ¢tne notions of inference and
consequence have nothing at all to do wlth that of syntax or
wel|~formedness, except In Carnap’s own rather trivial sense of
syntax as covering any formal operations whatever, Several
irportant and close|y related historigcal points should be noted hare!

3
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1) w#her he replled to Ber=Hllile] Chomsky had not produced hilg now
we!l known theory of grammar, However, when he did sc, making use of
twe wWr:|l worn cgnilosonhlical metaphors (Carnap’s of formatlon vs,
trarsfornation; ano Wit*_ensteln’s of surface vs, deep grammar) Bar
Hillel took Chomsky %o have been follow|lng up his own suggestion,
For Inceed Chomsky had made use of the WORD "transformatlon® just as
2ar-Hllie] wanted, What Chomsky had NOT done was to make use of the
worc's content, for Cnomsky’s transformations{just Iike ¢those of
Harel!s cefore him) nad only the form of Carnaplan ones:that |s to say
the passage from ong string to another, yhe passage was not to be
interpretea as ong from teruth to truth for the reasons Chomsky set
out In hils original repjy to Bar~Hillel,

2)7phls is not inconsistent with the fact that c¢ertain vestiges of
carrapian transformational CONTENT  dlc remain in chomsky'’s
trarsformatlions=-<the relation between Chomsky’s paradigm cases "John
loves Mary" andg “vapy |Is loved by John'" WaAS that of valid Inference
(Carnapian transfopmation), Chomsky also hankered after the
establishment Of some relatlon hatyeen his kerneis and |iglcal forms
(4, D, 162)], However, thase as | sald were vestig.., ani need not
rave been there, (Though It must be admitted that at varlous
subgequert times , Chomsky has claimed that transformatlions ARE
rearlnGezraserving, and thus are rujes of vall<+ Inference, ) With the
corstructior of his own system, Chomsky was genulnely extending the
work Of Carnap, though not In the way BarH||lel cailed for, As
will be seen from Carnap’s example that | quoted, the rejectlon as
improper of "CaeSar S triangular”, thls was Just the sort of task
that Chorsky’s transformations were to carry out

31Scs | shall araue that Lakoff’s GS is, In a sense, a return to Bar
Hillel’'s 1954 sugaestlon, rejected at the time by Chomsky, and In no
way to te found Irn Carnap himse|f, For Carnap, generational
ciffererces In tme formation rules of a 1logical syntax Were
categorizl (that i35 to say, phrase structure )matters , and had no
chvious relatlonship to aquestions of logical form asS Lakoff thlnks
they do, For example, in the trlangular/brave case , the dlfference
would be expressed by Carnap with the ald of categorlegs-==«for both
these sentences wouid be related to a |loglical form P(c), or 3Ix, (x=z:c,
P(c)), Trne difference between them would Ile simply in thy fact that
if ¢ was Caesar then P could be Bravery but not Triangularlty,

My points so far haye not heen Intended to defend Chomsxy In any
caftlcular way, but only %o po|nt out that ,w|lth his thesis of
Gs.Lakoff is claimlnc what Carnap never considered, what 3ar HKl|lel
ecd ebrated and Chomsky reJected, nearly twenty years ago, Moreover,
trnat controvers. of 1954 In no way sald the last word on the
difflcult gquestlons involved, particularly because the starting palnt
of EarHlllel’s argument was the now largeiy frrelevant question of
distributional analysis, In addition, it wi|l take some argument on
ey part In the bodY of trls paper to establish my assumption that
Lakoff’s GS not oniy considers |oglcal forms to be lingulstically
baslic, but also consicers the derivations from them that establish
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syrface structures ;n a natUral |anguage tu have Inferentlial content,
And so that when Lakoff wrote of grammaticai rules as "relating
logiecal form %o gyurface form” he did rot mean simply ruijes of
trarsiation, | shal| have no difficulty In aesteblishing thls from the
exanp|es Lakoff uyses, hence GS |s a thesls that does Lring the notlon
cf consecuence Into |inguistics, and in an even Sstronger form than
Bar Hlllel Io20ked fgr, FOr, in the paper ! referred to, Bar Hil|e|
thought that conseayence wWould probabliy not be necessary for what he
called "formational analysis",

1 shall argues, then, that tre notlons of Inference with which Lakof¢?
is concerned are of no particular |inguistic Interest, Moreover, In
that many of the inferences wlth which he concerns himself are wWhat
would ncermally be called inductive |Inferences, they are of no
partlcular logical jrterest either,

Hy that | Intend to refer to the whole area of inferen-es that humans

rake on the basis of wnat they see, hear, know, and remember, but
which are not YALIC i(nferences, in that they may well turm out to be
wror@, For exunple, if we hear someone say "Please sit down", we may
infer, as a matter of social hablt, such things as that there I8 a
chalr Ir the presence of the speaker;that whatever Is sSpoken ¢to |Is
hyraa; that In oreylng the reguest, |f he ¢o®s so, the hearer wl||
move dowrwards {(thoyoh he may already be lylng down), Any or all of
these inferences may be true, and may moreover be usually ftrue, but
ray also be faise on any particular occaslon , These Inferences are
all ircuct've, haglitual, empirlical, but have no interesting loglcal
content, however, because they are not valld Inferences,

1f, and | shall show this below, the inferences Lakoff deals In are
cf this sor%t, tnen nis system cannot be any sort of l0gio, other than
a ppopacilistic logiec, which is not In queetion here, Howevar, |t
seers tc me tnat in helnalng lingulistic attentlion back to the subJject

of general infarence(which 1 take to Inciude Inductive
inferercejlLakoff may be doling a service, For the enterprise that IS
corcerngd with such inferences |s neltner loglc, Nor |ingulistics as

tragitlonally understood, but artiflciel IntelilgencelAl], Al Is much
corcernad with the construgtion of a human=|ike reasoning and
uncerstangina system, and that Is no small or unworthy task,

My vVview is that such Inductive rules can only be a usefu| part of a
mechanlsm which is able t0 FOLLOW UP <these, possib,y mistaken,
inferences to see whether or not they are Justifled by the
informatior reaching the System later, and hence |s able to abandon
erroneoyus Inference where possible, NoO Such procedurs Is poassibla
within tne conventianal paradicgms of loglc or iingulistics; certalnly
not witnin inductive Joglic in the probabliistic form in which those
woroS are nornally taken, Only within some such c¢ontext as
aprtiflicial Irteliigance, then, does |t make much ser.se to giscuss the
sort of dupious infgrence | am refarring to, such as whether o not a
chalr wae prassnt in the "Plegse sit down" sxample | gave earller,
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MNow, there should pe nothing astonishing In claiming that, If
Lakoff’s work has a proper place It Is withir Al, for most modern
IIngulstics has been fundamenta|ly concerned with the constructlon of
a poSslble mechanism, even If In a |ess clear way than Lakeoff’'e werk
Is, anc aven though *he ||lrguists In auestion might utteriy relect my
deScriptlion of what they have been up to all thls time,

ChorskyY’s se|f-imposed task, It will _be remembered, was the
description of a posslble mechanlism that would generate all| and only
the |anrguage strings satisfylng some crlterion of correctness, That
retalns the fundamental description of what Chomsky was a'mlng at,
ever though It Is now called "weak ganerative capaclty",and the
criterion of correctness Itself "has wohbled a bit over the years, and
even though Chomsky has glven othar desiderata that the meohanlsm
a1S0 hao to satlsfy: such as belng a sclentific description of data,
reducing them to ocrder;describing a possible megharism by whlch
hurans IN FACT predyce languag®;formalising the structurs that humans
THINK thel, langyage kag: and go on,

There sgems to bte a centinuinmg gonfusion In current finguistics on
this cOint: in that, |{n thelr eagernesss to dlsalalm any Intantion to
mode| the mind or brain or 0thdr prn.esses of an actual speaker, some
tirgulsts have gone too far and disavowed the origina! gospe| of
sertence production as weli, The task of the |Iingulst s then
thouoht to be to assign descriptions to Indlividual sentences, but by
methods which must remaln wholly mysterious |f he has slready
reJectec all specific anaiytlie or productive 1 9) algor|thms, As |
shall show, Lakoff himself |s In dangsr of falilng Into this
partlcular procedural |imbe, Chomsky’s orliginal cesoription [830f
his own enterprise was undoubtedly productive, and even when he came
tater to clarify the notlon of "generation” he continued to draw the
analogy with Post derlvations in loglc C9: o, 91 whlch are

paradigrs of clrected mechanlca| sentence production,

Parhaps | have set rather a wide and extensive scene for the detal|ed
discusslon that fol)ows, but then Lakoff himself does conslder his
own contributions to be fundamentai, and rot merely peripheral, to
firguistics, I must now westablish three polnts by detal]ed
reference to Lakoff’s text, In orcer to Justify the rather l|arge
Seneral clalms of this introductlion, Thay are (1)that the thesis of
G5 Uses consequence to establlish lingulstlic well formedness)(2)The
re*lon ct conseguence used s frequently inductive
consequence;(3)That the thesls of GS , unless it |g merely a
notatloral variant of exlisting Ilnguistic theory, Is fajse whether or
not It rests on a notion of consequance.

In the two sections that follow [ flpst examine the notion of a
ratural loglc and then proceed to tho central thesls of GS,
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[[) THE NOTJON OF A NATURAL LOGIC

It I's proper to ash first what Lakoff means by a natural |ogle, He
weltes (16, p, 54):

"(iv) We want a logle In whlch all the conoepts expressible In
nat.ral language can be expressed uaamblguous|y, that Is, In whlch
@]l noResynorymous sentenceS ~e=e== have dlfferent loglical forms,

(vi We want a logl¢ which is capabl!e of accounting for all correot

inferences made In natural language and which rules out Incorrect
cnes, We wli| call any loglc meeting the goals (above) a "nmatural
logie"™",

Ageln (irld, , p, 58):

"ir ratural lsgle ., . , . logical equivalences could nrot Just be
arblitrarl|y set oaown; rather they would be Just those necessary to
characterlze the notlon "valld |nference" for natural |anguage

arguﬂ'eﬂts".
Anc agaln (‘bid. » Lo 126):

"Natural logic, taken tedether wlth Iingulstics, is the empirioal
stuagy of the nature of human langcuage and human reasoning",

This all sounds a very nice ldea, and qeneral|y a good thlng, hut
wWhat does It rea!ly come to? These quotations, for example, taken
tosether, express a curjous amblvalence towards formal Jogic that
runs rlght through Lakoff’s paper, _akoff Wwrltes of a natural logl~
In terms of the ggnaral study of human reason|ing, but ¢he fact |Is
that most real human reasoning !s of a sort that Is of interest to no

one but psychojoglsts.and sometimes psychiatrists, Real o®ople
argue ruch of thg time along the |ines of "That man has a squint,
thoerefore he probably wants to mug me", And, of course, somet!mes

they aye risht in sugh inferences, The notion oOf Inference, as sugh,
has no real Joclcal content: Inferences are Just the inferences that
Pecple actually maka, Phllosophers from Moore [29] to Lakoff Cibla, ,
P, 9lhave criticised the baslc connective "an, of muterfal
Impilcation, In the Propositional Calcujus, on the grounds that it In
Ro way expressed the natural usage of "If, , , , then" in ordinary
languade, because It al|ows any statement to Imp|y any other, as long
as the flrst is not ¢true wWwhile the second |s false, In  the
Progosltional Calcyulus one could properly sey that "The Apollo 8space
¢craft |s nearing the moon" Implies "] have a head=ache coming on" If
Indeed | do, and that has always seemed to me auite a falr plcture of
how Peonle actually reason In real |Ifs, But more serlousiy, Lakoff
also refers, In ¢the passages | quoted, to "vallg" and "correct"

Inference when setting out what a natural Jogle s to be,
"valldg” I's a reasonably well=understood term and covers such
Inferences as "al| f’s are g and al| 9’'s are |, therefore a|| f's

are |", as well| as those |lke "John s & younger son, therefors John




has a bpother",

We can easlly construct & sense of weorreot" Infersnce, too,
different from that of "valld Inference" but =till of Interest to
loglc For exanple, and to us” an old |ogloal favorite, we 2an |nfer
from '"This Is a creature with a heart™ that "This Is & orsature wlith
a !lvern, We can do th!s because the missing premise is univearsally
true, since all creatures Wwlth hearts do as a matter of fact have
[{vers, though 't does not depend on the mean|ngs of words a8 does
the "younger son" case, But suoh Inferences will be oorrect In some
eclear sense In that they wil| (while the world stays roughl|y the same
as noW) always lead from true prem|ses to true conclusions, and %0 a
"pnatural| joglc" should probably be conoerned with them, But, and
¢his |s my point, what does Lakoff think ioglolans, tradltlonal and
modern, have been up to, |f not the dlscussion and investigation of
sych valid, and sometimes, correct Inferences?

To be precl!se, does Lakoff present any valld or correct Inferences In

h|s paper, as part of a proposed natural ieglec, that have not been
extenslive|y discussed by loglclans In the norma| course ef thelr Job?
| would think not, and this |saves me puzzled as to what Lakoff
Intends tnhe distinctive contribution of his natural logle to be,

There are, In hls paper, a considerable number of relationshlps

estab|lshed of the sort that have constituted one of Lakoff’s
contributlons to |ingulstics; such as that we can go from "Last night
Sam smoked pot" fibjd , o 4] to "Sam smoked pot last nlght", but
not necsssarlly froh "Last night | reallZed Sam smoked pot" to "I

reallzeg Sam smoked pot last nlght". All of whigh |s perfectly true,
byt the flpat example |s rot, 1 should have thought, what a be|lever
in & natural loglc would want to call a valld Inferencelin that
inferring a trivial synonym from anothey Is t..e 2ort of thing that
loglclans do, and Lakoff complains of, c“ather than a real |1fe
natura! inference, For who would actually say "Sam smoked pot last

night, therefore last nlght Sam smoked pot"?

Now there are Indeed |nterences to be found In Lakoff’s paper , that
sre real|l world Inferenoces, but would not be found in a logle book,
Wowever, they alse have the drawback mentloned earller, that they are
rot valld, or even correct, In the sense deflned above,

Lakoff writes C[Ibld, , p, 42)1

w(34da, Nixon refused to try to shut Agnew upe « v+ o+ o o (34a)
entalls (35a), ., ., , , (35)a, Nixon dldn’t try to shut Agnew up",

1f Lakoff Is using "ental|” 1In IS norma! sense to cover valld
inferences, those where the consequent must be true If the antecadent
ls)» then what he claims |s Just not so, To refuse to do something
ls to deollne, to prrform & verba| act, and |s so descrlbed In both
Amerlcan and British clctlonaries, It 1s perfectly possible to
refuse t¢o do X and then to do |t, even though as 2 matter of faot It
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may be ysua| not to do x once you've refused to,

Agaln [ibld, , pp, 8-18]) Lakoff argues at length that the sentence
“ ne more beer, and [‘1| leave" |s deptved from a sentenge contalnlng
"Y¢v guch as "1t | drink one more beer then 1’|} [leave", and the
force of the example Is that there Is a relation of gonsequence
between the two sentences In the derlvation (of one ‘rom the other),
In whigh cese he Is saylng that "If 1 have one more beer then [’|i

leave" entells "One more beer and 11| leave", But that agaln s
not 80, for [ might neither haVe another beer nor leave, in which
caSe "1f | have another beer then [’|i ieave Is stiil trus, but
"1/11 have one more beer and ['i| leave" (a natural meaning of the

consequent) is faise, and sO there can be no entaliment, slinge the
antecedent with "ifr Is true, and the consequent is false,

Now, | mey have interpreted the who|e notlon of GS wrongly (see bejow
part J11) in that the derlvation relation here |s not Intended to be

conseguential, Byt IF 1T 1S then ners agaln |s a very shaky form
of i(ife: ~.@ at the heart of the system, and one which, as | argued
In the first saction, will Just not fit Into the standard loglcal or

|1nguist!s derfvational paradigms, but only into one that Hhas the
cePecity to find out that it has Inferred wrongly and to try agaln,

Wwhlje pointing out that modern iogic is stlil ooncerned wlth valld
inferances, |t must also ba cdmltted that much of Lakoff’s ecrlticlsnm
of Its preoccupations |s true, His demonstrations of the ways In

which lodlecal calcull fal! to capture the awkward prollferations of
fanguade are famijtar to readers of Moore, Wittgenstein and austin,

put nevertheless vajuabie as reminders, In that the arrogance of
looicians about language blossoms agaln |n avery gereration as [f |t
had never been trimmed, Agaia, much of the opreoccupation of

loglcians w#ith the axiomatlisatlien of ivglc is hard to understand for
those congerned with the problems of |anguage, and indeed Kneale [15]
hasS poOlnted out that there is something rather odd about wanting to
axiomatise loglc itseif (which Is where much |oglcal energy has GCone
fn thlg |last flfty vyears): axfomatisations ajways used to be of same
area of subject matter, such as geometry, using the technlques of
'09]0.

But here again, things are not as bad as they might seem, and even
the most foundational loglcians are aware that thelr formal systems
»yst respect the valid Inferences of some area of disoourss, The
trouble is, from the point of View of those interested In language,
that tne area of discourse that many or al| foundational loglclans
are Intarested in is mathematics, not natural |anguage,

But sofe of these foundatlional concerns shouid be of ultimate concern
to Lakoff in tha constructlion of a natural joglc, supposling he were
ebie to 00 what appears to be his almi to put together an enormous
purber of postulates or ruies of Inference for naturai language
argurent, It wou|d surely be Important to Kknow |f they were
consistant: for the fact that speakers felt sure about each of them
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In¢ividya|ly would not guarantee that consistenoy at ali}, At one
polnt, though, CIbld, , b, 94] Lakoff does refer In passing to one of
his postulates as a t-eorem, and theorems are derived from ax!loms, 8o
Sorhaps he does have In mind some ultima’ie axlomatisation and test of
consistenoy, Howevar, there are other more [mmedliate burriers In
the way of asuch an assemblage of oontu|atos. When | wrote above of
Lakoff’s amblvalence towards loglo, | had 'n mind his switeh from,
often Justifled, criticlsms of formal loglo to an extraordinary
degdree of acceptance, one form of It in this paper Is an assumptlon
that one oan assemble an aggrogate of postulates by pleking and
choosing from different nreas of |ogle,

The overa|l format of Lakoff’s paper I3 In fact a gQent|e meander
through dliffersnt apeas of loglc; aquantiflers, meaning postulates,
rodal loglc, mode| theory, But there |3 no system suggested at any
polnt, only an asplration and a new notatlon With every subsection,
It Is not at all sejf«avident that all these notlons can be usefully
corbined In one gsystem, Mean|ng postulates and m de| theory, for
exampPle, represent very dlfferent ways of golng about dolng logle,

Another form of Lakoff’s overeconflidence In Jogic Is hls apparent

assurption that a numper of locical ooncepts offer flrm tools for the
Job he has In mind, One such Is entaliment, which Lakoff somewhat
misynderstands as we saw, The baslc notlon of entaliment Is falplv
clear, but It cannot be p-e3sed too fzr or It s(lps through t¢ne
fingers Some Dphliosephers would certainly argue that the sowcalled
“paradOxes of entaliment" have this effect,and,from anothar polnt of
view, Quine ©[23] has glven much time to argulng that the notlon be
dropped, though If one cld 8o It Is not easy to0 see how we would
euntinue to describe many of what seem to be perfect|y clear valld
Inferences In natura] l!anguage, Another case |s that of
presupposition, which Is an extreme|y difflcult notlon, partly
becaus® the usual definitlion of It, syoh as Strawson’s, Is in terms
of ental ! ment: (27] "S presupposes S’ If and enly if "S Is truth
valued” entalls S’ This I3 a very diffloult notlon to apply to real
furguage examples, and most of the |oglslans Who have made use of a
formra| notion of prgsupposition have kept !t safely withln cclcujl
Bu*t Lakotf wuses |t bllthely where entaliment would ssem more
appropriese, He te|ls us [ibld, , p, 51] that "Sam rex|izes that
Harey 1Is a fink" presuppnses that "Harry Is a fliik", whioh sounds
alright In an evaryday senss of presuppose but |f Harry Is not a flnk
do we really want to say “hat "Sam rea)lzes eto, " has no %ruth
value? |t seems to me muoh more stralghtforward to say that It s
NOT TRUE In that case that Sam reallzes etc, , bucause he anly thinks
he reallzes stc, And If 1t Is not ¢true then we do not have a
presuvpposition, but something more |Ike an entaliment,

A footnote ([ibld,, p, 133) suggests that Lakoff |s aware of
definitions of "presupposition” Ilke thr9 one of Strawson’s quoted
sbove, and that there |s some need to beware of confusing the two,
Moreovepr, he eXplcres the notion of the trans!t‘vlty of
dresupPosition with some care, and contrasts Its fallupe In cortain
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caseS With the ‘rat._ltivity of entaliment(though that |s dlsputed
too, of course, but let us lgnore that), But then oome such reveallng
footnotes as (17, p,23%5n,] where he says that some phllosophers
might prefer to uyse "pragmatic Implicatlion® for what he oalls
presupposition 1 think parhaps Lakoff |s right, end that Indeed Is
very ™uoh what wrote ear|ler when | aocused him of confusing
entaliment with me 5 Inductive Inference, And, as | argued there,
that Is a very damaging c¢riticism.of Lakoff’s whole case about
logioe~waven If [t comes 28 an admission from hils own hand, For
nelther |linguistics nor 10910 proper can really handle an Induotive
loglc that may Infer wrongly at any polint,And,even |f there oould ?o
an Indyctive jogle adequate to such a task,it would ba gn odd clalm
that mastery of English also required mastery of that logiec,

So then, ] do not see why Lakoff clings so strorgly to the notlon ¢
presupposition In his Jinguistic desorliption and to olalms suen as
(ivid, p, 52]1 "An account of the Jogloal form of a sentence must
Inciude an account of the presuppositions of that sentence"iand

(Ibid,, p, 51) "Then we wlili say that ¢tho surfaocoe form S1 can be
ralated to the logleca] form L1 ONLY IF (my capltals) the reiation, .
c . holds between LL and L2, , + 4 ¢« + ", FOr thesn claims Just

oannot be Justified In terms of the notlon of presupposition as
norrally understood;even though In certaln cases, such as Russe||’s
Theory of Definite Desoriptions, there aru wel| known grguments for
Iincorvorating certain existence assumptions into a logloal form,vet
those cannot be cajled presSuppositions |In Strawson’s or Lakoffi’s
sgnses of course, because for Russe|l, |f there is no Klng of
Frarce,then the statement that the present King of France Is bald ls

FALSE,not Just Without truth value,And,as Is wal| known of oourse,
Strawson’s notion of preSupposition was speciflically directed aglast
that doctrine of Russe|!’s, But |f Strawson has sgsme Other

clear,non=RUsse|iian,notation for |ncorporating presurpositions Into
logical forms he does not really set It cut,What he glives us Is a
notation for presuppositions due to Hornl,see 25) whish olaims to be a
formalization of a notion of Austin’s,and Is In any case clifferent
fror the Strawsonian definition that Lakoff somet.mes sesems to
emberace [l,0,Ib!d,,p,131],

On Horn'’s Vie! presupposition and ontal|ment are to be distingulished
as fo|lows:

If (S<8’) and (=S<5’) then S presupposns J°,
It (S+S¢) and (=S'» «5) then S entalls S',

This Is different from Strawson’s de/inition e===«|n that 1t Is not a
definition of presuppositicn In terms of entulment,and |t does not
make Use of the notlon of belng truth valuede=eweput |lke It ,I1t Is
Inconsistent with the Theory of Desuriptionsisee 251, Howevar, ts
weak polint 1Is the unexpliuined "<" ,for what Is this to be?]t cannot
be evVen as strong as material Implicatlon,for If S’ Is false ws
cannot Infer ~S (as we can with $25’) |* we are to preserve ¢ notion
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: of presupposlition different from that of enta||ment on the basis of
those two definitions, For |f S’ allows us to Infer -S then “he two ‘

&

notlons,by the definltlion of entaliment given above,cannot be

: distincs, | would ¢hen argue that, It weaker than materlal

;' impjlcatlion, Lekof!f's and Horn’s "=" can only be our old Inductive |
LY

Iinferance again,with all tha troubles for a derivational |ingulstiss
that | have mantlioned already,

bs a general “he:is aboul %ths trens|ation of sentences Into loglcal
I ‘orr Lakoff’s clajm about opresupposition, auoted above, |s surely

yraccepgabie, Fo, exampla, ¢he,e |5 the p.oblem of ¢he ,ecegglon of
O presuppositions In au'te Strulghtforward sentances: should every

sentence about a physical ocoJeot , such as "The boy threw the sStone"
] have & presupposition "Somothing ex|sts" embedded {n [ts |ogloal
£ form? (Ancd the prefix 3Ix does not quite do that), | d¢ not see how
Lakof " can avold doing this without resort t0o an arbltrary cuteoff of
presupoositional |eve],

But of course there Is no need for any sugh nonsense, for all ¢that
Lekoff deScrlibes as presSuppos|<.ons can be handlied Jerfrctiy well by
Imdyctive Infarences without any embeddings iIn LF’s, and he admits as
mych In the footnnte | qQuoted, The only trouble from hls polint of
i view Is that the handling must be as part of an artifliclal
'S Iintelllgence system,

=T

Note that | am not saying for a moment that 1 am shedding any Ilight
on these difflcult notlons, sush as presupposition and entaliment,
but only pointing oyt that they are vifflcult and unclear, have vexed
ioglcians and philosophers, and are not nice c|ean tools that Lakoff,
or any other |ingulst, can Just plck up and get to work wlith, They
meeg & lot of conceptual! clean!ng up themselves, and Lako?f shows no
slan of belng prepared to do thgt, Another term In this category Is
the cepntral one of loglcal form, Lakoff uses the term freely all
the way up to [Ibid, , p, 53) before he admits that "it make. sense
© to speak of logical forms of sentences only wWith respect to some
system ~f Je3ic",

e
¥

The loQical form (LF) of a sentence Is the form It requires to tsake
part In deductive pejations, Some |oglclans would also ho|d that
the L7 is In additlon the reaj meaning, or struoture, of a sentenoe,

s This one coutld call the "backbenet view of LF, Lakoff |s tempted by
both these polnts of view and, sinoe he Is a jingulst not a loglelan,
thls isaves an important ambigulty In what GS means (See Sectlon 111
bglow),

4 The vary first example |In .akoff’s |ong naper falls to nmotice the
» fungemental reifation of L° to deduction He writes [lbld, , p, 1Ji

"(1)The ngmbers of the roya!l family are v -' 'ng dlgnitaries.,

§ (2)yIslting dignitaries oan be borling,
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« ¢+ + o corresponding tg each of these grammatlical analyses (of 1) we
fing a pattern of cedyction",

But that Is just no¢ so, We cannot dedusze twoc conclusions from the
above sentences, depending on the prefarred grammatical analysis of
(1), because we cannot deduce anything untl| the sentenges are In
sofe recognizabje |F, And that |F does not have to Dbe
symbo|lc, Indeed, one could Say that the heart of Aristotelean logle
consists In trylng to saueeze sentenpes Intc aAristotie’s rebarbative
predicate form, all of whioh was wholly expressed in the natural
iangua%e of "terms", Oniy When something equivalent to that has been
dc 1¢ can We heglin to talk of deduction, But, of course, In ?olno It
tne Grammatica! amblgulty Lakoff’s exampje requires wll| have
d|sappeared,

Lakoff warns us that LF only makes sense with respect to a partiouiar

logle, but then, without warning, setties for a modifled Predicate
Calculus for expressing sentence structures ! one With predicates and
arguments that can themsolves be predicates, He then uses this
forrat, when It |s appropriate to the system he Is d'scussing, but
expressed In tree form, There IS no reason ¥1¥ a |inguist should
not express predicate formuias by trees rather than strings 1If he
wishes: all that mekes thls odd is that Lakoff als0 makes use at
other points [lbld, » 0P, 14, 15 for exampje) of standard Dphrase
structure treas, and writes of them as LF’s, whieh |eaves 0 In
conslderable doubt as to What Lakoff thinks a loglcal form s, He
has nO0t plinned down the Predicate Cajcuius format he seems to have
adopted closely enough for one to know whether or not It Is cap=ble
o7 exprescsing the |Ingulstic varlety that he, espeolaliy, would want
to get inte I¢,

In the matter o¢ quantifliers, too, one’s fajith in the
cornonsSensicallty of (akoff’s natural loglic |Is not Increased by hls
Inltla! battery of examples which starts withtribld, , p, 121

"(1) The archaeologist discovered nine tablets",

Thlg:, Lakoff cla!ms, |s amblguous because " !t can mean elther that

the archaeo!ocglst discovered a group of nine tablets or that the
nurber of tablets he dliscovered altogether totalied nine, though they
may not have been in a group",

But, one |s tempted to repiy, It mighy just as usefully be argued
that the senterce |s amblguous depending on whether or not the
e:chaecloglst 's an offliclaliy cortificated one!What Lakoff has done
here i3 to take a distinction fundamenta! In mathematics and {og9lec,
that between a Set and Its members, and to olalm ¢that It has
amplrical signiflcance in a natural language, But that s an
esxtraordinary procedure , and doubiy so for an advocate of a NATURAL
loglc, one free from the precccupations of mathematically orlented
loglclansee=efor wWnat normMal speaker could Sserlousiy consider the
auyoted sentemce ambiguous? :
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1t Is Importent to be clear here that Lakoff‘s point Is aulte
different from a regurring one of Quine‘’s ;that we undergtand coertaln
grarmatical structures and distinctions bettar by seeing them
Iityminated by loglical description (see for examplie 23, p, 443 ,
Quine assumes, In opder to make thls point, pre=existing grammatical
distinctions to be |iluminated, and does not envisage a SEARCH for
mathematical distinctions In the operation of natural language,

But sofs advances ape present In Lakoff’s treatment of gquantlflers:
It wat bpecoming well Kknown that standard transformational theory
ooulid not handle the notions of varlable and quantifier, In
particular, SO as to give two reading® to suzh ofid loglcal chestnuts
as "Everybody loves somegone”, Most peoD|e can be got ¢to see that
thls sentence can pe Interpreted to mean two quite different things,
that could be assoclated with ¢the Predicate Calculus formujas
(3)Cy)(Lyx) and (x)(3¥)(Lxy) respective|y, even though they woyld
not normra|ly express the two messages invo|ved by means of that one
sentence |f they wanted to be understood, Now Lakoff dlscusses thils
particUiar example, and displays two (oonventional phrase-struature )
trees for the sentence, but (and this seems to me the vita{ oolnt) he
gjves no bottomm=igve| rules that show how one could take the statence
and derive two readings for It, That Is the serious test In thls
case, and the trick we all want to see done, While Lakoff s
discovering 1logic Moravcsik and Gabbay have provided a strong Sete
theoretic loglc with grammar rules(i124821]that does do Just that,
Sanoewa|l ([24) and S}mmons(26] have also provided mod!fled Predicate
Calculus notatlions that deal! with such examp{es in a procedurally
determinate manner,

Ltakoff’s faljure to provide any sort of system of rujes, however
minjaturised In scope, |8 an Important one, as | argued eariler, For
It leaves an Important doubt as to Jjust what a natural |ogic, or
Iadeed a gonerativa semantics, |s Intandad to acoomplish with regard
to sore body of sentences In a naturs| language., And, It Is not
possible for |akoff to take refuge here fm Some
corpetence~-performance distinction and ¢o say that of course he s
not attempting to model a speakar’s performance etc, etc, , orecisely
because that 1Is npot what he |s being accused of, The request for
determinateness and precision Is In no way to be confused with a
demand for psychologlgal Imitation,

1t !s perfectly ¢true, of courSe; that |ogliclans import structures
into thelp work and Inform ¢thelr readers <that those structures
represent certaln natural language sentances, wlithout ever QIVing a
hirnt of a determinate transliation procedure that would take us from
the sentences to the struotures, But | do not think that Lakoff could
take shaiter with the loglclans here, for there Is an Important
difference tetween the I|ogli.ians’ enterprise and hls own, The
logleclan Is concerngd above all with the forma| relations between the
structuras ne derlves (the exact relation between the structures and
the natural |anguage they "hook onto" |Is seoondary evenr thoygh
vital!y |Imoertant, Byt Lakoff, on the Oother hand, descrides hls task
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in ter™s of the proguction 2r gsnaration of sentences along *lth

thelr structures, So, for him, the missing determinateness s, and
myst be, central,

] may wel| not have done justice to the wealth of Lakoff’s examples

In this papsr, BUut it should be sald that there are ocertain aulte
gratultous difflculties In the way of dcing so,In particular Lakoff’s
curlous treatment of the status of |Inguistic examples, ]t has been

rerarkeg In Jetail elsewhare by LiIndsay(38) how blzarre the "
notation" s Whga USeqd to mark sgntenceS cOnSidered |inguistically
illeglitigyate, Let me add twy 9lgsses to ¢hose celticlams to

l1lustrate the adglit'onal dlfflcuities present In the work of
Lakoff’s uynder discysslon,

In the present taper Lakoff also us3es the "#" to mark LOGICAL items
that he conslders false, or loglcally falSe. For gxamples» the
asteriSk is attached to pERMxT(Xl Y, sl’ 2 RﬁOulRE(x. Y, si) ['bld. »
P, 75, to Ingicate an iInference that does not In gereral lead to true
corcllsions, But the Sstatement can hardly be called ungrammatioal
in ahy senss, uUnliess that hardworked Word IS to carry an even heaVier
loag?

Lakoff also displays an opposita technigue |In this papertopposite
that IS to the arbitrary exclus|aon of examples, For It amounts to the
aracltrary accoaptance of exanmpies, Two quotations from footnotes
sncyld give 233 fiave 5% Tna Newndd.

"The aSsignmant 2¢ 3s5t9ris4s i1 *tha folinwing axaTnias carrespands to

the author’s sneech, Readors whose idiolegts dlsagree with these
exanrp!8s can easliy construct simliar examples In their own speech, "

"sarntences Iixe (1) gare not normal |n standard English, and are

restricted to certain dinlects, These are most common |In VYrban
centersS In whlich there are, or were, a |arge number of Yiddlsh
speakers, Again, the facts glven here are from the author’s natlve
dlalect and the argument is based on the existence of a dlaject In
which sych facts hold" {ibld, , op, 13A=131)

It's hara to know what to say to thils, except that he must surely soe
that |f nis aexamp|es depend on the particular dlalect and carnot be
reprO0ducad In standard ENnQilish, then It throws considerable doubt on
what he s wargulng for, [ myself cannot "eas||y" reporoduce hls
exarples [n my olalect and, moreover, See no reason why | should,
since ha ig welting the paper and It is hls Job to convince me, on
the other hand, if the exarmpies ¢an be reproduced easily In standard
Engliish, then ¢ s shesr perversity, in a paper apparently IN
stanfarg Englisn, fgor the author not to do so, I referred to his
rethod 335 the arbitrary acceptance of examples (analogous to e
arbltrary exclusion with "«") pecause, if one does not understanc che
aythor’s dlalect, one feals that there are no holds barred and that
an author could make any arbitrary point about Engiish in this way,
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I the end | fee! a senge of disarpo!ntment about Lakoff’s dlsgussion
of ratura| loglc, par%ly because I do not get the feeling that beh|nd
the ras ag of bits and pleces there I's a real hard system of analysls
coring Into belng, and partly because there s so much ef real
(non=formaj=|oglc) argumentation In natura! language that Lakoff does
not even consider, He considers on|y the structure of simple
sentences and simp|s {nferences, whereas the real structure of
Informa| argument sgams to me to take over a much |arger socale, Angd
here | am thirking Qf the considesable wypk of Austin ([2) and
Barbrough (3] to opln down the notion of informal argument; Hesse'’s
(131 efforts to glve & formal definition of anmajogical
argumentjPassmore’s (22) analysas of *~asic forms of argument |n
Phijosophy and orgliaary discourse that seem to ejude conventional
formai description-e=«suoh as the Reductio ad Absurdum;Coliby’'s
(11] computer-construction of dissourses and |Inferences aporopriate
to certajn farms of menta] disorderjAnderson and Belnap’sC1) efforts
to formg||ze enthymatic, or Incomplete, arguments;as we|| as my own
efforts (321 to trace vformaliy, the sease shifts in argument, based
on someé [mportant ldeas of Bosanquet 5 1, All these seem to me to
desServe some consideration In the context of a real natural logle, to

SuPplement merely wanderling through what the conventlional fermal
logicians have to offer as Lakoff has done,

11!l GENERATIVE SEMANTICS

Lakoff’s thesls of GS can be discussed separatejy from natural loglec

because ratyral fogic is clearly about the expllelt Inferences people
make, for better or worse, when tney reason, GS, on the other hand,

Is about the more standard Ilngulstic task of pinning down the
Droduction of well formed Sentences : or, If one prefers to speak In
& p3ychojoglcal mode, about Impllcit Inferences made in the

gereration process fop sentences,

GS camr be discussed brlefly here because heavywelight ana|ysis would
be out of rlace until Lakoff says more clearly what he means by It,.
As 1 quoted ear|'gr, he writes that "the rujes relatlng the loglcal
form to the surface form are exactly yhe rules of grammar®, | thlnk
we can take the "exactly" as having only rhetoric-| force hare, sinne

any such parfect cojncldence would almost certainly have been notlged
before the year of gur Lord 1970,

It may wel. be the case that certaln of the rules to which Lakoff has
drawn attention in this paper do have a part to play in anmy general
langua®e-to=-logic ¢tranelation AND In any reasonably genera| grammgr,
of whatever sort, Byt that !s a far cry, of course, from the burden
of oroof requlred by the "exactly" in the last quotation, If It |s
replied that the quotatlon éxpresses only a conjecture,then It seems
clear|ly a false gne, since it Is not hard to find e=mefor two such
prira facle different tasks as grammatical produetlon and transiation
to lodlc~e==- examp|es of rules that will certalnly function in one
e~terprisa and equaily certalnly not In the other, | do not belleve,
for example, that the grammaticallty, in any sense of that word, of
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sentences oontalning "possibly" oan require a ruje relating that word
to 9%ome oprimitive symbol expressina the concept of certalnty, Yet

transiation of such sentences Into moda) logic will requlire some such
rule ==<=gr the compiement of It, where "certain" repiaces "possibje"
mutatis mutandls, Sure|y Lakoff’s conjecture~assertion about rule

identity excludes thls possibillty?

Agalr, Lakoff’s defense of GS at this point Involves sSome very odd

forms of grgument Indeed. The following seems to be essentlal to his
Justificatlon,libld, , p, 111

"1t should be noted that the above concluslions (that Is, GSJ depend
upon a form of argumentation upon which Just about aj| of the
linguistics of the past decade and a half depends, namely, that It e
giver theory necessarily requires that the same rule be stated twlce
then that theory 1Is wrong, Not Just Inglegant, but empirioally
|n¢ofr°Ct. W

Wells If that Is trye, then perhaps S0 muoh the worse for racent

itngul :l¢s, For that form of argument, If correct, would put
lingul: igs In a unjque theoretical poslition among the Sclences and
hurane disclplines, There are very complex discussions In the

contemporary philosophy of science about what exactiy It means to say
that ore theory |s more economical than another, In terms of
exclvdlng more alterngtive possibilities and so beling more testable
In some defined sepse, Paracligms of such argument ooncern, fOr
exarp|e, whether thg hypothesis that the planets have circular orblts
ls more or less economical than ¢the alternative In terms of
eil|ptical ordlts, But no one, to my knowjiedge, has suggestec¢ the
employmgnt of the princlple referred to by Lakoff ¢ that a less
ecoromie theory, in any sense, Is not Just |ess eogonomlc (wlth
raspect to the same data) hut Is ergo EMPIRICALLY WRONG!

With GS, as With gal| such theses, there ag two ways of |ooklng at
then: one |Ss to take the Words as mganing what they appear to mean;
the other Is to assum: that they mean something quite differant, The
first approach glives yz what | shal| call the TRANSLATION view or the
CONSEQUENCE view depending on how we take the word "relate” In that

last quotation, The second aporoach would glve what | could call
the RENAMING vie», By that | mean that when Lakof!{ speaks of
logical form he doesn't mean that In any standard sense, byt as Some
linguistic structure, elther fam||liar or of his own devising, In

either case, on the renaming view, GS would not really be ABOUT loglc
at a|l, and dlsputes about It would ba wholly an Interna| matter for
lirguistics, When Chomsky [12] writes of GS as "notationa| varlapt®
of his own work he |s taking the renaming view,

The consequence view {5 the most obvious possibi'ity, namely that the
“rejates” Is by infgrenc., valld or otherwisSe, and that the well
fc redness of sentences Is settied by whether or not they can be
inferreg from loaical forms, My polnts in the Introduction about
Sarklllel assumed that thls was Lakoff’s view, Much of the evidence
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for this assumptlion |s clrcumstantial because Lakoff rare|y actually
discusses GS In general terns, But it Is reinforced by his
Introduction of ruigs of Inferencs with "!t Is ¢clear that there Is
more to representing meanings than simply providing logleal forms of
sentences” [lbld, , b, 7513, That quotation seems to me to rule out

the translation view!: that Jocica| forms are the meaning , or
"backbone", of sentenges and can be related to them by mere rujes of
transiation, The transiation view also becomes less plausible when

one remempers how mych of the paper Is about inferenoe t |?¥ GS were
really about transSiation Into logical form then Inferenoe would have
no place at all In a discussion of natural logle, So then, the
consequence viaw mugt be Lakoff’s view |f he has a fiem viaw, TWo
clear and simple considerations te|| agalinst it!

(1) There Is Just nc clear not'on avallable of inference golng from
loglcal forms to sentences, Rules that cross the |ngleal
forp=36rtence boundary are rules of translation,

(2) Thera Is the oproblem of “reverse dlirection”: how could we
analyse sentences with reverse inference rules to produce |oglcal
forms? Reversing Inference rules Is to produce false,hood, as Iin *|¢
thls IS not coloraed then It |s net red,” What possible interpretation
could We attach to such a procedure In the context of GS?

In addition there |s the general Implausiblili'ty of belleving that the
form or meganing of what we Say |s determined In any waY by oceratlions
involving the notlon of truth, Thls is a separate and detaljed
philosophical matter, of course, one |nappropriate for discussion
here, but which should,! belleve,by now be cons|dered settlied In
favor of the common sense position,The questions Invojved have been
ruch dlscussed,but Strawson’s(28]1s an excellent recent restatement
of that position,

The possible analyses of 5G5S | have offered, and the knockdown
Apguments | have produced against |y when S0 Interpreted, may be
eriticlsed as cavaller and inadequ:r 3, That |s true, | am sure, but
1 00 rot sse how Justice can be done yntll Lakoff oproduces
conslderable clarification of GS, at the top level, |f | may use that
phrase, 1t shouid a|so be added, In falrness, that | have not
mentloned the manry fundamental points, suoh as the oprimacy of
semant!cs and the |mportance of what IS now called "lexieal
decomposition”, on which |, |ike many unreconstructed pre=Chomskyans,
warmly spplaud Lakoff’s recent positions,




-

i8

REFERENCES

1)Anderson ,A,R, & Belnap,N.D,,

Enthymemes, Journal of Phllipsophy,1961,
2)\ustin,J,L. How to d¢ things with words,

0Xf0r501962.
3)BarSrough,J,R,, Principla Metaphysica,Ph|losonhy,1964,
4)Bar=rl]0],Y,, Loglca] Syntax and Semantics,Language, 1954,

5)Bosanq.et,k,, Remarks on Splnoz ‘s Ethics,Mind, 1945,

6)Carnap,k , The Loglcal Synte of LangQuage,London,1937,

7)Chomsky,N, . Loglcal Syntax and Semantics,Language, 1955,

8)Chomsky,N,, Syntaotlic Structures,Janua L!Inguarum,1957,

9)Chomsky,N,, Aspects of the Theory of Synmtax,
Cambrldge,Mass,, 1963,

10)Chomsky,N,, Deep Structure,Surface Structure ,and Semantio

Interpretation,
in Stelnberg & Jakobovits(eds) Semantlcs,
Cambrlidge,1971 ,

11)Colby st al,  artificlal Parcnola,Artificlal Intelllgence,1971,

12)Gabbay,D,, Representation of the Montague semantlcs as a form of
the Suppes semantics,In

13)HesSe,M,, on deflining analogy,Proc,Aristotelean Soc,,1959-60,

14)Jaskowskl, Qn the rules of suppnosition In formal |oglec,

in McCall(ed),Pollsh Loglc,0xford, 1967,
i5)kneaje,W,8 M,, The Development of LoQlc,0Oxford, 1962,
16)Lakoff,G, Linguisties and Nwutural LoOglc,
Studies In Generative Semantlios #1,
Univ,of Ann Arbor,Mlich,,1970,
All references here are to thls version which ie stii|
the most widely availabie,] think,]t also appears Int
Synthege, 1971, and In
Hintlkka.Moravcslik and Suppes (eds)
Approaches to nature| language,forthcomlng,
Davidson & Harman(eds) Semantics of Natura| Language
(In D'QSS).
17)Lakoff,G,, Generative Semantlics,In Stelnberg & Jakobovits(see 10),
18)LIndsay,R,,8 Kibbens,M,,
What are the facts of Language?
mimeao,Mental Hea|th Research [nstitute,Unlv,
of Ann Arbor ,Mlich,,1972,
19)Matthews,G,H,, 4nalysis by Synthesls of Natural Languages,
Proc,1961 Internat,Conf,0n Machine Trans|atlion,
H.h.s.o. lLOfidOﬂlls610
T2)+core,G,EL., crilcearnlzel Stucies,.ondon,1922,
21)voravscsik,J,, & Gabbey,"D.,
Negation and Anplguity,mimeo,Stanford Ph]losophy
DBDt.'197lu
22)passrore,J,, Phljosphical Reasoning,London, 1961,
23)Quine,w,v,0,,» The Ways of Paradox,New York,1966,
24)Sandewall,E,» The representation of conceptua| Information
In the Predicate Calculus,mimeo,Uppsala Unlv,,1972,




&

25)8chnitzer,M,,

19

Presupposition,Entai|ment and Russeli’s Theory of
Descriptions,Foundations of Language,1971,

26)SImmons,R,,8 Bruce 8,

27)Strewson,P,F,,
28)Strawson,P,F,.,
29nl ke, Y,,
I hi ks, Y,

Si)hl'kSOYol

Some relations betwean Pred|cate Caiculus

and semantic net rcpresentations of discourse,Pr.c,
2nd, Internat,Conferance on artificlal Intelllgence,
London,1971.

An {ntroductlion to Logical Theory,London,1952,
Meaning and Truth,0xford,19702,

One small head==-on mode|s In Linguistlcs,
Proc,internat,Conf,on Computational Linguistics,
Debpecen,HunGary,1971,

The Computer Analysis of Phljosophical Arguments,
(in press)

Decidablilty ard natural |anguage,

M]nd.1971.




